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Behavior of Gas Curtain Formed at the Boundary between Container Wall and Liquid by Injection Gas

Kusuhiro MUkAl, Linfeng L1 and Taishi MATSUSHITA

Synopsis : An almost continuous gas film, which may be called gas curtain, was formed at the boundary between water solution and solid wall with poor

wettability when nitrogen gas was injected into the water solution from the bottom end of the solid wall trough porous brick.

Length of the gas curtain was observed and briefly discussed in relation to gas injection rate, inclined angle of the solid wall, NaCl concen-

tration, concentration of surface active agent (CgH,,SO;Na), roughness of the solid wall and porosity of the porous brick.
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Fig. 1. Schematic structure and arrangement of experimental apparatus for water model study.
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Fig. 2. Upper view of gas injection plug (porous refracto-
ry).
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Fig. 3. Side view of the gas injection plug.
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Table 1. Chemical composition and physical properties of
porous refractory specimens.

Specimen A B

Chemical composition ALO; +

3mass% SiO;

ALO; +
3mass% SiO;

Bulk density (Mg * m™) 2.60 3.05
Apparent porosity (%) 33.0 21.2
Mean pore diameter (1. m) 170 110

, luorocarbon
S #polymers board
Gas Sa :

Scurtain

Fig. 4. Gas curtain formed at the boundary between water
and fluorocarbon polymers (Teflon) board wall by

injecting nitrogen gas into the water at the gas in-
Jection rate, 0, =9.5 m’/s-m?.



Fig. 5. Gas bubbles formed along the wall of acrylic board
by injecting nitrogen gas into_the water at the gas
injection rate, 0,=9.5 m"s- m”.
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Fig. 6. Relationship between gas curtain length and gas in-
jection rate.
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Fig. 7. Relationship between gas curtain length and slope
of board.
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- Fig. 10. Relationship between average gas curtain length

and gas injection rate for various NaCl water soli-
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tion rate on gas curtain length.
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Fig. 13. Relationship between NaCl concentration and
contact angle of water solution-fluorocarbon poly-
mers board system.

_ 100
rE I
z Py Py a
z 80 ] _|_ 3 4 ¢
~ )
b 60 -
c
2
% 40 -]
2
8 20
ol
£
3
@a

0 . . . .

0 5 10 15 20 25 30

NaCl concentration (mass %)

Fig. 14. Relationship between NaCl concentration and sur-
face tension of water solution.
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Fig. 15. Effect of C¢H,;,SO;Na addition (0.18 mass%) into
water on average gas curtain length.
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